Dysregulation of ferroportin 1 interferes with spleen organogenesis in polycythaemia mice.
Regulatory interferences at the iron transporter ferroportin 1 (Fpn1) cause transient defects in iron homeostasis and erythropoiesis in polycythaemia (Pcm) mutant mice. The present study identified decreased Fpn1 expression in placental syncytiotrophoblast cells at late gestation as the mechanism of neonatal iron deficiency in Pcm mutants. Tissue specificity of embryonic Fpn1 dysregulation was evident from concomitant decreases in Fpn1 mRNA and protein expression in placenta and liver, as opposed to upregulation of Fpn1 protein despite decreased transcript levels in spleen, implicating post-transcriptional regulation of Fpn1. Dysregulation of Fpn1 and decreased iron levels in Pcm mutant spleens correlated with apoptotic cell death in the stroma, resulting in a semidominant spleen regression. At 7 weeks of age, a transient increase in spleen size in Pcm heterozygotes reflected a transient erythropoietin-mediated polycythemia. Structurally, Pcm mutant spleens displayed a severe defect in red pulp formation, including disruption of the sinusoidal endothelium, as well as discrete defects in white pulp organization during postnatal development. Reduced functional competence of the Pcm mutant spleen was manifested by an impaired response to chemically induced hemolytic anemia. Thus, aberrant Fpn1 regulation and iron homeostasis interferes with development of the spleen stroma during embryogenesis, resulting in a novel defect in spleen architecture postnatally.